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(57)Abstract: 

PURPOSE: To enable to prepare a highly pure compound 
crystal in a low temperature growth state by separately 
introducing a compound crystal component gas and a 
reactive gas on a substrate crystal heated in vacuum in 
a prescribed order. 

CONSTITUTION: The crystal component gas (e.g. 
trimethyl gallium and arsine) and a reactive gas (e.g. H2) 
reacting therewith are separately introducing on a 
substrate crystal heated in vacuum in a prescribed order 
to allow an epicrystal to grow. 




http://www19.ipdl.inpit.go.jp/PA1/result/detail/main/wAAA7RaaTRDA403215390... 2010/01/21 



®4km&¥f£;m (a) ¥3-215390 

©Int.CI. 5 JrfigJl#*§- ¥fi£3^(1991) 9U20B 

C 30 B 25/14 7158-4 G 

29/40 7158-4 G 

H 01 L 21/205 7739- 5F 

©ft m ¥2-8399 

@tb @ ¥2(1990) 111198 





91 








m 


er«»tii^m*aKA*ujm its 9-23 

203 




®m 


9! 






B 




B*HMii£fliiHfiE#$r« 1 Ta 6 #16^ 




©Hi 


■ 


A 


«r St ffi m 


lit 


m 


*SC*fftfflEjkEBBT2Tg 5 #2^ 




®m 


m 


A 


* « 




m 


«r***Il6Hr*SKA*lljHl 1 T§ 9 -23 




©& 


® 


A 








203 

***U6ni»*e#jrg 1 t§ e #16^ 








A 


#S± ¥0i 






51-245 





^ a * 

1 . 

<k*ft«i«oit* + + 

ft * © K - tf y £ ffi 

2 . **»#©ieffl 

(1) X2 + Tf3ni«s* nfcHfttsajtc 

(2) «E8«l«*#xi<. n*RDtV*7c** 

t*ticitlfi»it«, » # * 1 c se * 

©fc£ftlSft©i tfj- * •> * *■ « ft # ft . 

(3) fiSS!S*'x«<ii,tSi;i4»iitS, 
t»3R*i S;fc«8|*gi2t;ffi«©ft£ft8A 

(4) *a + -san«isnfc*««tt±c, ft** 

©»««##:*.£ K — j< y 
*IJiSo«*-eg|»c»ALTiiH*«**ft 



s-*s<fc£*jfta®x * > + ^ififtc* 

ttif-ey^artttcfcHT. ± £ It A A # 

# * ft K - * y H0(li*»#*iiAL«: 

iiat:ii«airj, ft 6 « « a © 
xe^*-> + ^Ktfic*tf* K - tr y ^ * a . 
<s) REEB#xj!H,?tJ :it#titi. 

* * ft c w- * k - ^ y ^ * » . 

(6) ffi £ E £ # * A< , «B«**A±«=*fTl, 
taALfciftR»#x £»«««»©«* 

KK»©ft-&ft*ft©jc. t: * * •> + /kR ft k 
*• « K — e y ^ # ft . 

(7) IRK EE*' * i<, WEa«*A±c*)f L 
XMA Lis p - /< y h © ft ^ « # ^ t K ft s 
» « © r-«-y f«(U*#xT*{:t* 
»ltts, »**4CE«©ft#*«ft© 
iti' + i'tMSlKtMts K -'e y 9 ■% j* . 

(8) l»fc»Sfll*##**<. IKiVjlOjtXS 



-513- 



♦ t*S k - £ y * ft . 

(9) |Bffi K - A y h aHfc£* *• * #Si. Ge, S . 
Se. te. Zn. Cd. Iiffl It > T (5 4 : i 

jc t- it « k - * y ^ * ft . 
3. S9iffl»tB8«9! 

*»9ltift^**SA©if? + y + fi # ffi 
itfter-e^*ac*». <» k ¥ * # ® » 

Ay h^**c)«ffiS«(I»tt*#1-fi^^«lt*S 
a x £ *> + •> + ;n« fi c is it S K-fy^^ftc 

S ffl T * « . 
Ct£*fi>8*M 



UIS* 3-215390 (2) 

tt. i * * * * ~ Molecular Boa. Epi- 

*-> + /K**i£ Oletal Organic-Che. icai Vapor 
Deposit ion, HT M O - C V D i l> i ) £ £T *< - 

3 ft. T * fc . 

iEBO-CVDtt, *>6 4<ft«»«»-C*H 

S ^ c i«£iItti:9iixi'«4irol*Tiii 

ffl $ (It 4 Jlfl-^l^-^TjKfiKtf** 
ItJitBte**^. 

coMO-cvDKiaK-try^SjStt, £ 
RlftJ:!:. *»#o«JSS*<Mb 

x * . 

tsfi«)fi«a»-z:a<, *i 



Ti;ifT;i4«ii:, *ft«j»oBifflttttJ:E 

MO-CVDCtttT«ftTfc'«. 

JzKMB EC*tta K - £ y </ * Jfc fct . SGtS 
* JtK > »8 i * S fctfjc* © £ £ c . K - 
Ay hSROJIStiH^ClS^U-rff-jTV^S. 

IfGaaa© JSfilSftS** 500- 600TC®K 

*< * ^ *Be*<Kl'/cS!>> n p 
n * p n p iK,fcSHS7(tft7'o7r -f * * 

aS. iUMBES. * * » ti « -? H T H « © 

A * * tt S <S 0 * ffl X W « BE # K n 4 n ^ ISI « *' 

ft ^ fc. 

c: ft 6 © * « £ 2r * * * # ^ M * 

(Bolecular Layer Epitaxy. KTMLEil'i) 
ClfflMLEtt. n - VDifta*® *SJU**©» 



ft *r ^ i * 3SE c 9 A L- . ttSH»?IT''l5 

Hiahiza-a. B. Bbe and I. lira bay. ah i : J. 
Eleelrochei. Sec. 132 (1 985) 1 197 — 1200 j 
lehTt't. 

JiEMLEttv fc£*!;!f*fflft«Rtf»BKl£ 
(MIL, WjLtfl-VfcfcA©**. ■ * <t S 
* # x * v Hi fc> ftixtsiiafiBlAT:! 

dCJjTKMUEtt, fc^lS)**©***!* 
l«Hll,tt'4t». SXfiSEAi'tftL 

S&c. :j)MLEtt, tii!Oli»ll*i:i't' 
(tmc) &tftj|sio**ft^-*-c*sr't'yy 

(AsB.) ilt'T^ti'. i£TMG8ftb!IK 
EC) * M ^ S C i "I *K*Ca».«ftl * * 9 « 



-514- 



d ffl £ «r tt .. B(»iB-»©l»X r J. 

Kistliiawa, B . Abe , I. Kurabayashi 1 N.Sakurai: 
J. Vac. Sci. lechnol. Hi (3) . ( 1 9 8 6 ) 7 06 ~ 710 j 

£ fc , ±SEGaAsCDMLEK:<fc£ K-fi'^Sftt 
tt , TEG, HiH.fflfcatojtfxCftliT* K - A 
r CO <fc £• » # * £ , »««*affilCS(*K:)i* 

m l e tt > «aTTts»«i«*fts* 
c»a«tt. Hilt, a»jj-*<o»xr j. 

troche*. Soc. Vol.136, Nt. 2 pp.478 ~ 484 U989) 



HIE ¥3-215390 (3) 
»ctt, S?.K:iB«aE«^»fe*i*flf©«fil»«f» 

tt ■» X % M 82 # ? ff I f * * ■> * lufo ft C *- ;t 
SJftJ. 

xe**;^ fttfttaxBfccqFJt 
# + -> + /u« fi c *>■ it S f-e^JSf«lltf 
±KB»tt, *»9i<Mt£**ft.0xtf**;, 



£ c *- w- 5 K-ey/*ffic«tnif. * $ * x Jra 

*»OBa*»#XiSi, Ge, S. Se, Te. Z n , 

B«)if>*->f /ndficiits f-eyj'jSS 

K fe V> X , J: K tt A * # # * ft K - '< V \ © it 

C # « ) 

iST(l;?E$S*s:it:J;!i - R *E * ra ti ft * 



MldlAfi K-ty^JSritcftux. ±K* 
«fi-tft?gl6**« c iciti, ffi « x 

IciAtiiliiiSI, *«Ktt««iaiB5 
SSiffotliJIfti'iiitB;') - ¥ « K * « ft A< 

Wa. tt'GaAsOaft/SgX tt, **ft«»A-XttGa 
lOltl^UUIt, TMG ( (• V > f- ^ # 'J * 
A ) , TEG ( Ml If/l'*' l J <ri) , DMSaCI 
('yVf »#HAMM M , D EdCl (? 
X*A/#-'J*J.*B5-f K ) »2(>tt GaCl i ( H 

a it * >) * i. ) i'flt^hj. 

* fc , As©JjK£l* , *£ LXttAsH, (r;u.>y) , 
TMIjIMJ/ffttf) . T E Aa ( M; x * /u 
t * ) * 4 H II AsCl, ( Z a ft t * ) 
4 . 

AlGa«s0 fle fi X" tt , J: & K> Ga& Asfflfii 8 # * 
CSDAXAIODSffiiLX, TMA (H / 



-515- 



«-5idA) , TEA (^11**7*5-^) 
TIBAimv^f*7*«'in), DM 
IIH |-?>f*7*U41«< F) , D 

E A 1 H (i/if *7*5i»iA'( FH F ) . 
DMS1C1 n.r»UH^ "H F ) , 

D E A I C 1 !';if*7*U*AMH F ) « 
UttMCl, (H«(17*U(1J.) JlfflKihi. 

; '±E©Ga. » s fctfAi©lf R#X«IXI. ' *l 
/ ?■ * a , i * * 3 « £ «> 7 *• * a- * * c I . H « 

4 d i i< "C S * . 

c:ttcJ:-,T7A/*;i/«*>&©c ( * - * y ) 
© S Ss ■*> ± Kci © tt a * © S A 4 R t *' "= 

5 « . 

»SttS«H#Ji#»*A < SB****®"?* 
e«i»fliieil**"i«e««. 

_h iSGaAs-PAIGaAsffl 8 fl# gifc C *? * K — <£ 



»I5B¥3-215390 (4) 
y / £ m -e tt . f - * y I- 4 * c ft 6 * # * 

})■ *• a i f - ->< y mit****i*a*»«* 

TJllcJAS ft*. 

K - A y |.©fls£*stfJiH:n»^lt*lfflft£-ft 
il,Ttt, DMS. • DESe 

( X * .(Us U y ) . DMS ( «■ ) . 

D E S **«) . DUIe (?l^*r* 

a, ) , d e Te ( a x * t *- n> ) * £ © w Sfi # a 

ftK 4>H. S ( SSft ** ) . H.Se ( * U y ft ** ) 
« £©VIK*«ft£ftftffSill.. $1,1. , Si.H. . 

s i (cb ,) . a <sr © rv is ft # ft *< ft * . 

Sfc. p^^ttftaft^ftit-tt^ DMZ« 

( V / f- * X « ) . D E Z. ( S? x *> A ft tt ) . D 
MCI C/jif ** f5*i) . DECd * 
*MH) , Bi - C PHI 

>f«-8frsoc ( * - # y ) 

F + - ft J* r * * r * i LTttR + cKOiA** 



s te a c tt . :fiM*-JilAacS*«lt 

*< ft * . C © fc » . F-A/fSlfc^HSAl 

fcacES5#'x4«Al.T. *tf£jScJ:*>'»l6 

i te . H«lf-3*Jt«lgtF-i;^{ 
*t © -? f - a y h a* A s JS it. © * •< ^ 4 S) !H r 
g5©-c*4tt©»v^ F-r*tit8a*'#i; 

£ *< T # * . 

*s n T * fc F-try^*l*CB8r**-( J. + - 
h 7- » *) . (TEG-lii.) * © SaAs© # ^ Jf X 
f^* •>-ffl01**rt>ffl"C*3. 

tJfci. i&KAlK T E G i lili i 4 t ft 



»**«**K*HT, F - /< y h 4 * V ft £ • 

# x 4 H T 0 < » ) -.(<•) ®#a*A*-Fffl 
n 5©flft^-o4a/fC»Ar*. 

(a) et-Kttlili«>»»«CBI**TF 

- /%• y h©ft^»3j#5<.4aAr*»*- 

(b) ©«-KttTEG*A»»cHffl**TK 

- y K5(l*»#^«*At S**> 
■(e) ©*-KttTEG»»«*CBlllS*tF 

( d ) © * - K «»«H,ffl iX^cBBHt F 

S2att*«91Ci;J / y F-r©C.A.a* Jl 

x.m 9 * f + ^e«fli-E®3i*wt*r*>©-c* 
a . 

»R6E»#^Ctt. !,e|fl#XiLTTEC 
tJI'STMCiJIl'. Isffl fi ft # J <t LTAsHj 
4H H * . 

* te . :ftift?Slot«5lS*'^il'tl*- 
l.« ffl ^ * . 

; n &©#■*« . isSfttt 1 u i s # ^ J 



-516- 



ft S . 

**Atfc&K. £16 # * T * a H,* 9 A t i Z 
tUll, U T ^ fcGa- (CI.): 

(0<l53) til'ttta- < C H a > . ( 0 < K £ 
3) * ©CH,-¥>CB, ^hiSlSLtlBIStJ fc * 

±8eS«*Sa±c:C ( * - * y ) OlAosi'i 

* . 

GiOfittstr X £ ttttC D MGsCl, DEGaCl 

RtfGaCl. Cft&©*'3.«*AUfca 
CSE#5l.*iAtKi:i:J;!l. ilLKt 

T * * . 

HsffllflA^il/TltlCTMIl!. TE 

■ sfttfAici, a £•©*«&* ft *i4ffli-> 

a » £- c tt * cftjOif JtlM-fcacEE* 



»IH¥3-215390 (5) 
ttatotiniefl-f saisfir si ; t »<t* i. 

S3Htt*»?Bt:J;S/yK-7*0»l. 
Ga... As* **« * <> © T *> 5 . 

tSJIffiatfXCtt. GaOBiS#X i T E G 

SJI'ttTMGtH', *fc»I0Mtt;!rx£L,T 

** # * £ t T ttAsH,« ffl l> « . 

B*JftTt'} ( i ) ~ (Si) ttAl. Ga,,, Ai 

I^f ftffll§£C Ga&ffAlffl^S&MA-X * 

■t 5 - K««®A1, G a i - i 

J:E»Sa«»* X«)«CGaffllSR*-?.i: LTD 
MGaCl. D EGaClRtfGaCl, * J8 A I CD fg. Pi if 
X t U T T M A , DMAIH. DEAIH, DMAICI, 
D E AlCl&tf AlCl, l» fc C t> @(« IC . d 

ftbffl*'X**AUfcacSJKA-3t-C*«B,*» 
AtKiCiO, XtCKOAl. Ga,., A a ft ft $ 



* ft „ Asffl Mm H * t L X T MAs. TEAs&tf 

H.UAt.CtKi), ffKX 0A1, Ga,., 

S2HRffSf!3ia-C*l,*:Mtt. GaAsft. HI, 
Ca,-, CffllK^ 
GaP, InP, AlAs, UAs, InSb, In, Ga,., As, 
Al, Ga,., P. In As, P,-,*©*}--?!!**** 

S 4 EI (A) lltit«3J;5 GaAsffl » •? 

+ n.tSRHS.&K.*ii*i K - t y ^ 3? 

liRitmiUiC. »Sli»*'Xi!)TEG 
*S^ttTMG£, AsH, £ * IS * "5 Jfo & £ ft 

I)S8fi±C$I(;*A ft? CIS 

LT, K - /-r V h © ft £ % # x £ T E C ( « H tt 
TMG) 10»S^Ci«IStt*AtJ K-fy 
£ ffi C £ H T (JIlBfltt-rcliati) > 



5 6*'^«PiT«) (cl ) ~ (c3 ) fflt-fc 
=fc*>*AfSt>(DT**. 

( c l ) B K - /< y h ffl ft & «) * r * # A » C S 
JS#**»AT£*&, 

( c 2 ) tt K - '< y y <0 ft it V* * X » A K R K 
Slo#x4»At«l»*. 

(c3 ) Ur-A/UDd^fUf^AtCH 
«**TSl£#X«iAtSli*T»5. 
K-A'yHDjt^**XiLT. n Jg K - A y 
h 0 ft £ ft T tt D M S, D E S, D M Se. DESe. D 
MIe, D ETe*iT(Z)VI«#«&«ft^ft-f , H,S 

6 ffl.SeU £ ffl VI J|*3R ft ft . S fc ttS iH., Si ,IU, 
Si,H, « £ © IV Si 7k * ft ft * . Si(Cn>).« £ © IV 

8s*t8£Bift&ft¥*<Mv< t.ft«. 

£ fc , plr-'Oheft^ftiLTIt. DM 
C d , DECd, Bi-CPHi«£fflHSii : frilS£8MK£- 
ft . Ge!.a£0IV«s*S5ftft*Sl*ttTMGa 

£o^?-*S*'i,«)C ( * - * y ) *<lni 

ft 5 . 

n w. . P & © v - /■>" y I- © <t ^ ft ti ft iC . ± SH 



-517- 



LTff*£* ft ft Z £ 

-C * 5 . 

t. , 5C5#7 i LTH.CRilT, * E T E G 
( t it tt T M G ) •<'»jH.*if©»8»ffi*#^*3l 
ALTtSi'l. Xtt. i«TEC ( * 4 ^ tt T 

mg) ffl»ss^c3ffls*TSAr« r - a > h 

fflft£»#x<!:J*<ES»«© K - A y I- © ft £ *5 

MiK TB <1>. <2> tt * C . -t BIS 4 H < A ) 
(ei ) t-reusts. 

(1) (TEG - SiiHi -TEC-AsB.) 

(2) ( T E G - SiiHi — D ESe — AjBj) 
JbSSTEG (til'ttTUC) »»SftKll 

HtlAti K - X y h«0ft^»)#^iLTt2 
SUB. * ffl ^ * . 

£B<1> «SB«-5l.*l>TtSft«##X-r*6 
TECtHH'tll*, (2) tt«e#Xil,T K- 
>< y ^(t#ft#xt*SDES»tffl^k»&« 

« b T V * . 

*fcS4C, *4H (B) tt, 



HIS! ¥3-215390 (6) 
**;irx*AsB.©*Stl»cHffl**T»A*S K 

-HyJfJttCtl'T (HlHOAt-KEHS 
+ 6) . KlS#**KTffl ( a 1 ) ~ ( a 3 ) © 

( a 1 ) It F-'O HDftifjS^iAacS 

S5*-**siA-rsJ§£, 

(a2 ) it k - a y h©ft£ft#**AaffiC 

( a 3 ) Sr-rf'/Mttll^XiAttB 

K-/>-y|-©ft-&fe#xc«. J: E VI * W « & 
Kft6%. vr»i**fta, iv«7k*ft*j. iv *S * 

^ *<« i« & n * . 

Sfc, 5E#aiLII,CftiT> «CTEG 
(SfcttTMG) *UI,S£«)l!filS»#7*I 

Autaia, xit. ±R»»B,ffl*aRFK:Rffl 
**rSAti K-«-f ^ft£*)#*<!:ii*5 

■ » © K — ri V H)ft**«^IAUta^ 
WAtfTBO) . (4) . (5) ttH i m (B) C 



* L (at ) 1-FCjJStS. 

(3) ( T E G — AsBi — D ESs — AsBj) 

(4) ( T E G - AsH> - D ESe — Hi) 

(5) ( T E G — AsHi — D ESe — HfSe) 
±B»sH,©»«l*ClSJ3B**-r»A^* K - '< 

JLK(3> tt5S5# * t V T ttJt«# # ^ ©AsH, 
S ffl fc « £■ , (4) ttKE*'^ t LTIi«H<t 
« ^ s (S) tt 5 fi5 # X t L T K - A y h © ft £ «! 

* SS ft 8)i4«atBSlSfSfc». ;: © Se © K - f 
V^ffiK€affl-5na2x 1 0 "c«-"© K«B C 

tj;ti<72 J. 

S . _b Sa (3) fflHTU. R*LfcD 

E Se ( 4> L < ttSe© ft £ ) S fi5 

* X AsB> t> I, < ttH,tSJ&UTBiiBI+-5. Cfflfc 
6*Sflfl)tftR$"-fflC ( A - * y ) »SAi** 
(tKtliTlJ, JiK, K - y Mfc # » 
£K£ #x£©** ft W4<ffiS7£lStSfc». 



T . K - A V I- *< » » ?S L, « I' © TT , SB flt © 

Ktt, ««tSft±K:5fc{fL.T3A$ti.fc#x<ta 

r©*-^*a*c ti^iSBTis. 
-r jfefftsasA^^i'ttft*^*** 

*ft-&*l-e**i.tf. KB$#*«!:LT>k*ft«5£sl 
ALT, M-Cl. *M- (CH,). (Mtt^atTC*) 

*s»a ft ft?**"-'** 

«si5#xttTast. a as » 

* * ?9 =k SCah^-f Ii t:;? + f + ^ttaK 
iciniti K-ey^sac K - a y h © ft a 



-518- 



31 B¥ 3-215390 (7) 
« ± © <fc -5 **£9!©xfc-?* f-c/H*Ji*ft 
C *>- It a K - f y . C a A s © ft C A 1 « S a , - , 

As. GaP. UP, MAs. InAs, InSb. In. G a , . , As, 
Al. Ga,-, P. InAs, P,.,* I t f t •> 

;uiiii:**9ltt, ls i^fiilSi cc« 

s . 

t % $ <z> a 

fiOitJt j.,.*illjJJ|ct'l'T, _h K « « 

8t95CtJ>tS5. 

* , * jS 9! © ft 6 * *6 ft © x e # * •> + /ufc 
« ft c *? it « K-^y^*Stt,H2*-cJnl» 



4. BliI®ff*&aQ 

K - 7 GaAs © # « X 1^ * * •>-«:*«■ 5 # * 3[ 

K - 7**1, C«, As© % -? JR X f * * •> - K * it 
H 4 H (A) tttij,0^^)|i tV* C-Cti 

met- K k i J f-tfy#'*SSSti'77, 

S 4 B ( B ) tiCaAsffl iJ-* JI x tr ^ * i/ - C fe 
U 4 A ? - FCiJ F-f^JSJit??? 



ASH 3 
TEG 



'(a) 
(b) 



JL 



-519- 



»M¥ 3-215390 (8) 



(TMG) A s H s (TMG) A sHs 



n 



m 2 



UtAJ UI»IU) u^«; ui»iu/ — •■ 



! : h, ; 1 ; ; h, : ; ; ; h, ; : ; ; h, 

ii ni: iinii iin ;; nf) 



S 3 l 




-520- 



^Wiffli JEW i 



¥«£ 3 * 4 n 1 9 B 



1 . 

fS2*»Sf«$ 8 3 9 9 1 

2. SSWOfeffc 

&tf *© F-ey«S 

3. ffl3E*r*# i 
*f*£©BBfli ^tttiJHA 
ft m StjRtfTftHJK&EBHfZLTB 5 S 2 9 
* * * S (S * i H (#2*) 

4. ft S A 

ft Bf =F160 *S»«f^E8f« 1 - 1 3 - 1 2 

*4t*Z» HIS 03(3352) 1808 
E £ ( 8 2 8 7 ) #9± ¥ ill — 

5. *IIE#4f©HW a * ^ 

6. MIEfflWft 

9)8a»© r^SlFltSoKffij ©BJRtf r£9J© 
SiSKf j ©ffl 



}$na ¥3-215390 (9) 

(1) #»»*fflttffl*x«efflao iriE-r*. 

(2) 9J»#3!9F(9i9?T;bS3S 1 Mf© r±E«ill« 

itlliSHJ. j 4. 

'i88I*##xtfctt K-Ay b ©ft&%#* 

ft^ft*-x©HAiS9aUT*fcBB«t;«A-r 2 

(3) fi. mi 3 M»3lTft£3M ft© r K-/* y h © 
ft-&ft**Atfcaic5lC*-3.«»Aj *s 

r K-z-cv hfflfk^«i#x©»At«raLT*fctt 
b^cek*-^*»Aj ciriE-ra. 

(4) 35 2 0 MB 2 «■© r»lES©A*-Kj4. 
f*IBO«t-Fj CITIES. 



( M ft ) 

2 . **at»*ffl$H 

(1) *^ + -?»D!ftSHfc*ffieftiLC 

(2) BE6fl8»*'^lH, nUSa.OtV«x3R* 

tstKiisaitJ, si * « i c se » 

(3) M K S IE # * a<H,-c * S C t * <fc ft £ * a 

CD I e 9 4 £/ + lUfc&Xm. 

(4) *2 + -ciiii«!aF<iita«efl±c. ft^* 

© ft H JS # a X t Y ->< v h © ft £ fcl # a £ 
*3rje©*mTSdfflc*ALT#Ba**ft 
HUA«8BffliOt •> + ;u « ft c * 
it i K-tryi'JSctH't, _h IB £ £ a » 
*' * * fc tt F - a y i- a ft £ ft *r * fc ft m g 



US r a g IS * x t , wr- «Meft*li* 

ictt:it«lit5, ft £ » Itt ft © x 

tr * + •> + /Hfc fi C *f It S K - f y ^ * ft . 

(5) lie5E#^4!H,?*i;i«»ait4. 
* * * 4 C5B«© ft £*jtS»fflx + 

*> m. * k * it * f-k^/js. 

(6) BJ 52 g IS # X tf, lBS2*«l8ft±K:S£{tU 

T»AL.fctsfta##3.i»«4«a<otea 

«»#JT:«j:iJ»aiT4, S» 3t « 4 

CS2«©ft£«I)ISftfflX M 9 * f + £ K 
*i It 4 F-U^J». 

(7) glffiglSa- x i><. iB£*«»8fl± K 56 fy L, 

t at a t. fc k - a v b © ft «i ^ <t » * a 

« ft 4 t * s »*514 Cg«ffifti%feffiO 

xtr^*> + ;n«ftc#ya k - t: y ^ :* ft . 

(8) WK»§a«fl-#x*<, ISiVIfflTcJfS 

■tvztmmktz. mmm i nun*.* 
7 (Dwn*>t;se*©ft^«i^f B ©x * •> 



-521- 



(9) Si ffi K - >< V \- O ft £ * # X 4<Si, Ce. s 
Se. Te, Zn, Cd. N< ffl ft £ ft *' X "C £ 4 3 £ 

*>CK«fflft£*l£S©x f * * f + * « ft 
K * it « K - t: y ^ ^ i* . 



?*R3¥ 3-215390 (10) 



-522- 



